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ABSTRACT 

Aim of the work this study aimed to evaluate the impact of early versus late initiation of continuous 
renal replacement therapy on clinical outcomes in critically ill patients with AKI. Results regarding our 
retrospective cohort study and after prolonged exhaustive analysis of all the related data, some variables 
were found to be significantly related to the outcome of these critical ICU patients. These variables were 
systolic BP, WBCs, albumin, magnesium, PTT and INR at the start of CRRT. Some patients with AKI 
were associated with sepsis; there was a little benefit of early CRRT, in terms of ICU mortality. This 
needs further clarification by larger and high-powered studies. 
Conclusion finally, the decision for early or late CRRT, in patients with AKI, should be individualized 
according to the clinical and laboratory parameters of each patient. It should also include the opinion of 
senior nephrologists, experienced in management of AKI. The decision should be sensitively 
communicated to the patients and/or their relatives, explaining the actual role of CRRT in management of 
their critical disorder. 
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INTRODUCTION 

Acute Kidney injury (AKI) is a well- 
recognized complication of critical illness with a 
large effect on morbidity and mortality. AKI is a 
common condition among patients in the 
intensive care unit (ICU). Forty percent of ICU 
patients developed evidence of AKI. Five 
percent of ICU patients received acute renal 
replacement therapy (ARRT) ®. Despite 
increased knowledge of the management of 
critically ill patients, mortality associated with 
AKI remains ®. Although the need for RRT in 
patients with severe AKI and life threatening 
complications is unequivocal, the optimal timing 
of RRT initiation in patients with severe AKI 
without life threatening complications has not 
yet been defined ©, Earlier initiation of RRT 
may produce benefits by avoiding hypervolemia, 
elimination of toxins, establishing acid-base 
homeostasis, and preventing other complications 
attributable to AKI. However, early initiation of 
RRT may unnecessarily expose some patients to 
potential harm because some patients were 
spontaneously recoverd renal function ®. 

Delaying RRT initiation unlikely had 
any immediate benefit per se. However, a delay 
may allow time for the stabilization of a patient 
condition before RRT was initiated and might 
avoid the need for such support, which was not 
devoid of risk ©. Current evidence suggested 
reduced mortality and better renal recovery with 


earlier RRT initiation . 
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However, two observational studies 
reported high survival rates among patients who 
did not receive RRT ™. One study reported 
adverse outcomes in association with very early 
RRT in patients with sepsis ® . CRRT is a 
dialysis modality used to treat critically ill, 
hospitalized patients in ICU who developed 
AKI. It differs significantly according to the 
mechanism of solute transport, the type of 
membrane and the type of vascular access. 
CRRT provided slower solute clearance per unit 
time as compared to intermittent therapies. But 
over 24 h or more it may even exceed clearances 
with intermittent hemodialysis. Solute removal 
with CRRT was achieved either by convection 
(hemofiltration), diffusion (hemodialysis), or a 


combination of both these methods 
(hemodiafiltration) ®. 
SUBJECTS AND METHODS 


This was a retrospective observational 
cohort study, including 100 adult patients, who 
were admitted to ICU with acute kidney injury 
(AKI), in Saudi German Hospital-Jeddah, Saudi 
Arabia, from 2013 to 2016, and received 
treatment by CRRT. 


Inclusion criteria 

Adult patients (Age>18 years) were 
admitted to ICU, either due to medical or 
surgical cause with AKI. 
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Patients were categorized into two 
groups according to stage of AKI according to 
Kdigo AKI Work Group”. 


Exclusion criteria 

Other than those critical ICU patients 
with AKI, aged less than 18 years, some other 
patients were excluded from the study, such as 
those who were diagnosed as rapidly progressive 
glomerulonephritis (RPGN), small vessel 
vasculitis, Good Pasture's disease, 
cryoglobulinemia, lupus nephritis, hemolytic 
uremic syndrome, thrombotic thrombocytopenic 
purpura, toxemia of pregnancy, severe drug 
poisoning and transplant patients. 
All patients' data were collected as regard to 

I- Clinical/biochemical parameters at initiation 
of CRRT including (age, sex, body mass index, 
cause of AKI, comorbidities, history of post- 
operative or cardiac catheterization, sepsis as a 
cause of ICU admission, use of mechanical 
ventilation, medications, vassopressor support 
and ICU stay time). 

IH- Laboratory Data included serum creatinine, 
blood urea nitrogen, potassium, calcium, 
magnesium, phosphrous, albumin, arterial blood 
gases, INR, PT, PTT and CB). 

HI- CRRT Data included duration of CRRT in 
hours, dialysate flow rate in ml/kg/hr, and time 
of initiation CRRT from date of ICU admission). 

IV — Measures of clinical outcomes 

Details of patient’s charts and data were 
revised till patients were recovered, maintained 
on dialysis, died or lost to follow up 

e The primary outcome measure mortality 60 
days. 

e Secondary outcome kidney recovery and/or 
dialysis independence, duration of stay in ICU. 


RESULTS 

This was a retrospective cohort study, included 
100 patients who were admitted to intensive care 
unit, at Saudi German Hospital-Jeddah, in the 
period between 2013 and 2016. 59 % of patients 
were males and 41 % were females. 50 % of the 
total number of patients was treated by early 
CRRT (the early group) and the other 50 % were 
treated by late CRRT (the late group). Regarding 
the outcome data; ICU mortality was 74% for 
the early group, but 68% for the late one. 
Recovered AKI was achieved in 26% of the 
early group, while it was achieved in 30% of the 
late one. The survival curve revealed no 
significant difference between both groups of 


patients regarding the time and percentage of 
survival. 

So the results of our study revealed no 
significant differences regarding the outcome 
between both groups of patients. ICU mortality 
was even slightly higher in the early group (74 
% versus 68 %). Also recovered AKI was 
slightly lower in the early group (26 % versus 30 
%). These data mean that no beneficial role of 
early CRRT in critical ICU patients with AKI, in 
terms of improving the outcome of these 
patients. 

The outcome of the total studied patients 
was found to differ according to some 
demographic and laboratory data. Of the 
demographic data, the mean systolic blood 
pressure (SBP) was found to be significantly 
lower in the non-recovered cases than the 
recovered ones (113 versus 121), the associated 
co morbidities of DM, malignancy, surgery, 
chronic obstructive pulmonary disease (COPD), 
ischemic heart disease (IHD) and congestive 
heart failure (CHF) were all found to be 
insignificantly higher in the non-recovered cases 
while hypertension (HTN) was insignificantly 
higher in the recovered ones. Of the laboratory 
data, serum magnesium and albumin were 
significantly lower in the non-recovered cases 
while WBCs, PTT and INR were significantly 
lower in the recovered ones. 


DISCUSSION 

From the above mentioned data and 
results of the statistics, it was apparent that the 
group of patients selected for early CRRT was 
somewhat more critical than those selected for 
late CRRT, as a higher proportion of them had 
low systolic BP and/ or having serious 
associated comorbidities. So, there was 8% 
higher mortality in this group, despite early 
CRRT. Conversely, the group of patients 
selected for late CRRT, were less critical and 
having a better cardiac and/or pulmonary 
functional reserves, at least allowing them to be 
presented late, so there was a slightly better 
outcome in this group, despite late CRRT. This 
means that the outcome of patients with AKI, 
especially those in ICU, depends largely on 
several other factors rather than the timing of 
initiation of CRRT. These factors include the 
cause of ICU admission, associated 
comorbidities, some serious laboratory 
variables.. etc. For patients with AKI associated 
with terminal medical and/or surgical disease as 
those of malignancy. Early CRRT in those 
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patients, might be associated with serious 
inherent complications related to the procedure 
itself, even more than these reported in other 
non-terminal patients. 

The results of our study were against the 
results of many studies that reported improved 
outcome with early CRRT in critical ICU 
patients with AKI. These studies include 
(PICARD study) ®. 

However, the results of our study are 
matched with the results of some other studies 
such as (AKIKI trial) “® 

Finally, a neutral balance should be 
reached regarding the risk-benefit ratio of the 
procedure of early or late CRRT, in each patient. 
The final decision for early or late CRRT, 
should be individualized according to the 
clinical and laboratory parameters of each 
patient. It should also include the openion of 
senior nephrologists, experienced in 
management of AKI. The decision should be 
sensitively communicated to the patients and/or 
their relatives, explaining the actual role of 
CRRT in management of their critical disorder. 
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